Comparative anatomy of the electrosensory lateral line lobe of mormyrids: the mystery of the missing map in the genus Stomatorhinus (family: Mormyridae).
Fish in the family Mormyridae produce weak electric organ discharges that are used in orientation and communication. The peripheral and central anatomy of the electrosensory system has been well studied in the species Gnathonemus petersii, but comparative studies in other species are scarce. Here we report on one genus of mormyrid that displays a remarkable change in the electrosensory lateral line lobe (ELL), the hypertrophied rhombencephalic structure that receives primary electroreceptor input. Although all other mormyrids studied have three distinct zones on each side of the ELL, fish of the genus Stomatorhinus exhibit only two. Therefore, the two-zone ELL is a unique derived characteristic shared by Stomatorhinus. We examined the cutaneous electroreceptors that project to the ELL in Stomatorhinus. All three types of electroreceptors previously described for G. petersii were present, but there was a significant change in one type, the mormyromast. Both mormyromast sensory cell types (A- and B-cells) are present, but the B-cell is not innervated in Stomatorhinus. We conclude that, although all cutaneous sensory cells are present, the missing B-cell afferents account for the loss of the dorsolateral zone of the ELL, and therefore the loss of an entire sensory map. Because mormyromasts are involved in electrolocation behavior, this anatomical difference is probably related to differences in electrolocation abilities. Stomatorhinus could prove to be an excellent system for linking evolutionary changes in behavior with modifications in their neural substrates.